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28(0) PHASE I BOOK EXPLOITATION sov/2903 


Anisimov, Sergey Fedorovich - 


Chelovek i mashina; fLllogofskiye problemy kibernetiki (Man and Machine; 
Philosophical Problems of Cybernetics) Moscow, 1959. 53 p. 24,000 copies 
printed. 


Sponsoring Agency: Obshchestvo po rasprostraneniyu politicheskikh i nauchnykh 
znaniy RSFSR. 


Ed.: V. F. Fal'skiy; Tech. Ed.: I. I. Zhernevskaya. 


PURPOSE: This booklet is intended for those interested in methods of control 
and ‘communication applied to the analysis of the operations of machines. 


COVERAGE: The booklet briefly describes the origin and development of cybernetics 
and its current application in the analysis of the operation of such machines 
as electronic computers. Some aspects of the theory of information, feed 
pack and self-adjustment of systems, and highespeed electronic computers are 
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"Certain Philosophical Problems of Cybernetics," Kormunist, 1960, No. <, 
Pages 108 ~ 118. 
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8/057/60/030/009/019/021 
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AUTHOR: Anisimov, S. I, 

ee hahaa ll Ral 

Seeman \ 
TITLE: Heavy aerate as a Nonideal Gas V 


PERIODICAL: Zhurnal teKhnicheskoy fiziki, 1960, Vol. 30, No. 9, 
Pp. 1124-1127 


TEXT: The author writes down the equation of state which describes the 
Bubstance in heavy detonations in a much simplified form: 


p= grr[i + bp + 0.625(bp)? y 0.2069(bp)? + 0.1920(bp)4] (1). In nie Wa 
further investigation 
the central-symmetric stitution (3) this 


» The essential 
sumption that Cy is constant even at high 
temperatures. Finally, water is considered as an example. As pressure in 
1) is assumed to be proportional to temperature, the author had to 
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Heavy Detonation in a Nonideal Gas 8/057/60/030/009/019/021 
BO19/B054 


restrict himself to sufficiently high temperatures, Fig. 1 &raphically 
shows the density-, pressure-, and velocity distributions. The author 
thanks M, l'yashevich Academician of the as BSSR, and Professor 
A; _S. Kompaneyets for discussing the work, There are 1 figure and 5 
references: 4 Soviet and 1 US, 


ASSOCIATION: Institut fiziki AN BSSR Minsk (Institute of Physics of the 


AS BSSR, Minsk) 
ne 


SUBMITTED: October 3, 1959 
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31) 07 761/000/006/021/025 
1.1210 AOO1/A101 


AUTHORS: Anisimov, S. I., Kuznetsov, N. M. (Minsk, Moscow) 


TITLE: Self-modeling problem of strong explosion in water 


PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1961, 
167-168 


TEXT: The authors consider the self-modeling problem of strong explcsion 
for the case when disturbed motion is spherically s etric and temperature T. 
{at the shock wave front) exceeds considerably 3,000 K. The equation system 

of central-symmetrical adiabatic motion in partial derivatives is transformed 
into a system of ordinary differential equations and its order is lowered by 
using integrals of energy and adiabaticity following from the self-modeling 
nature of the motion (investigation of self-modeling solution was conducted by 

N. N. Kochina and N. S. Mel'nikov) and, after transformations, one differential 
equation of the first order is obtained. This equation is integrated numerically iX 
and the results for velocities, pressures and densities as functions of distances 
traveled by the shock wave are tabulated and presented graphically. An equation 
is derived which enables one to calculate the distance r5 traveled by the shock 


Card 1/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000101620019-1" 


"APPROVED FOR RELEASE: 04/03/2001 


|[.5202 


AUTHORS : Yel'yashevich, MeA-, and 


CIA-RDP86-00513R000101620019-1 


35758 
$/124 62/000/003/037/052 
D237/D302 


Anisinov, SI. 


Relaxation phenomena in high-velocity ues flows 


Referativnyy zhurnal y 
abstract 33063 (Dokl. 
326) 
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practical point of view, 
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that the time of relexation T, 
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tic time of the gas-dynamical process 


peratures to an even smaller extent. Hence, 
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of flow in problems of gaseous dynamics. 


the flow appears 
nost in equilibrium or almost stationary. 
necessary 
librium to establish itself in various weakly excited 
is very seldom temperature dependent. 


35 1962, 103; 
BSSR, 1961, NCe 8, Dy 324— 


method is considered, of calculating 


The me= 
cases, interesting fron the 
to be locally either al- 
The reason for this is 
for the thermodynamic equi- 
degrees of 
Also, characteris- 
which can be defined as 


. 
° 
t> = W(d w/at)~? (W = specific enthalpy), depends on the local ten- 


the temperature inter- 
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: 8/124/62/000/003/031/052 
xelaxation phenomena in high- ... D237/D502 


vel in which + ané to are comparable, is very narrow. In the zero 
apvroximation in solutions of geas-dynenical problems it can be assu~ 
ned th:.t in the regions where t -- Yo the flow is in equilibriun, 
while Jor T= ty 1% ds stationary. The surface where t = to resen- 
bles the surface of discontinuity tor the derivative da/dx where 
magnitude characteristic for an unstebdle process, e.f. 
issociation or energy of molecular vibrations. At T-- TO, 
(a - equilibrium magnitude), while for t “+To, da/dx = 

the entropy changes concentrate on the surface of discontinuity, 
as equilibrium and stationary flows are isentropic. As an example, 
tre dependence of the magnitude ln t/t on the x-coordinate is cal- 
culated for recombination of oxygen in the flow through a conical 
nozile. Initial temperature end pressure were 5000°C and 0.1 atn. 
The graph shows that a hundredfold change of t/to occurs at a @is~ 
tance equal to the dianeter of 2 critical cross-section, i.e. a 
atutionary flow ocours very seldom. Nore exact calculations can de: 
performed by the method of successive approximations, using the so- 
lution obtained by the above method, as a zero approximetion. [Ab- 
stractor's note: Complete translation]. 
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AUTHOR: Anisimov, 8S. I. 
— : 
TITLE: Establishment of oscillation equilibrium behind a shock 


wave 


PERIODICAL: Zhurnal tekhnicheskoy Shales” Ve 34, now 12, 1961, 
1491 = 1493 

TEXT: In the range of establishment of oscillation Sia reece hiaed a flow a 
is described by the eyeten: of equations F 
. PU= Pye 
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f= 2RT+E, | - 
ee 


Pa Ee lye , “ . y 


Cara 1/5 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000101620019-1" 


“APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000101620019-1 


31726 
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Establishment of osoillationesc. 
per unit mass, E iT) {ta equilibrium . 


where E,. 4s the oscillation energy 


value a the- oapere tire ?, and T(p,T) the ca taesiven time. 
A Zz exp(B/T 1/3) 4s valid according to L. Landau et al. 


(Phys, Zs. “de eee 10, 
sionless specific volume Vv ef WP a Vv /v, ® and carrying out, .a simple 
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3172 
s/031/81/034/012/015/o 
Establishment of oscillation... B104/B112 


is obtained by integrating the equation of motion. The index "0" refers 
to the supersonic flow, and the index "2" to the equilibrium flow. 
Quantities referring to the area immediately behind the wave front are 
denoted by the index "1", Bearing in mind the above-mentioned funotion 
for C, 43) oan be integrated only numerically. With reference to a 
paper by D. A. Frank-Kamenetskiy (Diffuziya i teploperedacha v khimi- 
cheskoy kinetike. Izd. AN SSSR, M., 1947), instead of (3), a 


(t+ or (6e ~ ia +61) et 


a 

e [(c+$)o—(c-+6).—(c-+3) a 
a : 

ft : - 


(4) 


is obtained, where z = £+ t, CR is the speoifio oscillation heat 
capacity, ‘and k = (ar'/3/v2/3) JL (an28)/é a-2)4/3} » This integral is r 
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given in. tables. For the ase of strong shook waves, 


a PS eee area 
Wy) 
eee )—a1[—¥(V- =) ))e 3} (a) 
: ay ewer: Ee sicpeeg Tees 
ig shenineds whore es = fie wtat/te Terms of the order of 
(RIP: -¢)* 0. 0017: are neglected. The solution 


BWV) + Fav—avi—s 


of (1) is given for investigations where the relaxation t.:0 of the gas - 
is determined from the experimental density distribution }ehind a shock — 
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AUTHOR: perel'many, TeLes: and Anisimov, s.I. 
: oe 


TITLE: Density Distribution of charged particles in Meteor Tracks 
PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 436, Noe 45 PPs 810-812 


TEXT: For the purpose of studying the re f radiowaves from 
meteor tracks it is necessary to know the i n of charged 
particles. By aiffusion, recombination, and i 

neutral atoms and molecules, density changes, the latter ¢€ 

ing the density distribution, but the effective recombination 

The relative effect of recombination and diffusion upon the density dis- 
tribution may be expressed by the dimensionless parameter ¢ = aQ/Dy where 
a is the recombination coefficient » 4 the number of jonizations per unit 
Length of the meteor track, and D the diffusion coefficient. A differential 
equation is given, which describes the density of charged particles pro- 
duced ty a meteor moving with uniforn speed: 
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881,01, 


Density Distribution of Charged Particles S/020/61/136/004/012/026 
in Meteor Tracks B019/B056 


dn/dt = po (r88) - on? 4 al bl ~ vt) (2) 


n(0,t)<ce ’ no, t) = 0 (3) 


This differential equation may be calculated by means of the perturbation 
theory in the case of small & With ¢ being greater, the perturbation 


theory is not applicable, and an approximation has to be found. The 

authors discuss the two methods of solution and obtain expressions describing 
the time dependence of the number of charged particles. They thank Acade- 
mician Ya.B. Zel'dovich for valuable advice, as well ag Member of the AS 

BSSR M.A. Yel'yashevich, G.L. Barenblatt und Yu.P. Rayzer for discussions. 
There are 3 references: 2Soviet and 1 US, 


ASSOCIATION: Institut fiziki Akademii nauk BSSR 
(Institute of Physics, Academy of Sciences BSSR ) 


PRESENTED: September 1, 1960, by Ya.R, Zel'dovich, Academician 
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poyy 


Yi Loy ee 
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AUTHORS : Anisimov, 5S. I., Rominov, G. S. (Xinsk) 


TITLES Nonequilibrium flow of air in nozzles 


PERIODICAL: Zhurnal prikladnoy mekhaniki i te<hnicheskoy fiziki, no. 1, 
1962, 76 - 81 


TxaTs The article deals with some problems of the kinetics of adjusting 
equilibrium between the traneLetory and inert Jeerees of freedom of the 
molecules in air at high tempeyiture. he following slow processes which 
occur in air at high temperatures are studied: 


O+O-+-MOs+M (1) 
N-+N-+M ot Ng-+t M (2). 
N+ 0-}- M22 NO +A (3) 
O-+- Ng st NO-+N (4) 
N +O; NO+0 (5) 
03° +f M 32 04+ v (8) 
Na® + Mgt Ng 6 (7) 
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8/207/62/000/001/01 1/018 
Nonequilibrium flow of ... B145/B138 
Since there is up to 150-200% uncertainty in the rate constant values (ic, 


rate constant of the €0-reaction, k! of the return reaction), some simpli- 
fications ara made: Kk, any molecule or atom, is ecually effective as third 
body during recombination, the contribution of NO to the total eneryy and 


total pressure is neglected and isa (a [xo | /at), a Odecoacunek. 


The effect of the vibrational relaxation on the rate of recombination may y, 
be nerlected when the condition kUAe <1 (k rate constant of the reaction i”: 
Mo+ Os 20 +O+ M, { density, © mean molecular weight, ¢ relaxation time) 

is satisfied. If the weight fractions are denoted by x, (i = 0, N), the 
dissociation energies by De, and the equilibrium energies of vibration by 

=, using the equation system \vA(x} = const, dp/dx + ¢v dv/dx = 0, 


hoo h - v’/2em O (18) (A(x) nozzle cross section) (for a one-dimensional 


flow without diffusion, friction or heat exchango, one obtains the equation 
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3145/3138 
slibrium flow of «ee 
Nonequiit “ ry 1A LST + Dy 
“o -+- Do — bp) F (aor ene 4) 
> Wd. ST -{ ry 


T\ + ara. Baty + 1-713 + 3.882) F (29: 2 nes 


— ey) BF (dtgy yy T)— 


—*2) + #0. (0,233 — to) F (os An’ 
' 


T) + 


‘m tte dd 9 
4-4. 1428 (0. 167 — oy )F (tg: Ay P) FE Ad 


© (Feat HO) | 


whi ch, toge ther wi th the kine tic equa eigae 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000101620019-1" 


"APPROV : 
| : ed bus REEEROE: 04/03/2001 CIA-RDP86-00513R000101620019-1 


$/207/62/000/001/011/018 
B145/B138 
0.233—d9  , Ho%)\ 1 2 “pay (0.233 — to) aes | 

2 —k, oF) [hs prve — Iya (NO}] 
= Boy, = (0.767 — s 
ss — ti ig) +3 [Rn Tee iNo1| (22) 


Nonequilibrium flow of +. 


deg ' 14 &9(T) —®o dey 1 ONT) Pn 
D toe) * Go ty (Tie) 
ky! aytop [B+ Kyto (0.762 — ayy) + kgttyy (0-233 — 20) 


kypolln [BF kyAntto + He'tohn 
of which requires numerical methods. 


forms a closed system, the integration 
In the case of a “partial freezing in" (vibration in equilibrium, but 
ition’ the following solution is easily ob- 


without change of gas compos 
tained: ¢ 


NO] = £ 
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Nonequilibrium flow of we B145/B138 


0.54 +0.8710y-+2.773 


ae: (2) SOFIA TION yy / a, _ 
Ay T, 2 (ho — A) ° 


(0.233 — tg )Ufg* — Lg) + 4.142 (0.787 — ary) Uy® —/ ny) 
one Go Filan + 1.400 


0 0,\7 0 (25) 
TM) i 
f= gt (1—oxp =") ~1in(oxp 1) 
: ? vA 
The asterisks denote quantities which are variable in the critical cross [F. 
section. The vibration was assumed to be harmonic. In the case of an 54 


equilibrium flow it is best to start from the changed Ea. (18): 
gvA(x) = const, ho - h - v°/2 = 0, 5 = 5) (S entropy), since integration 


of (21), (22) leads to unclear solutions. Calculation of the system (21), 
(22), by means of an electronic computer, for some concrete valucs of the 
initial densities and temperatures, showed that the deviation from equilib- 
rium is hich for nozzles of about 10 cm, and that the approximation of the 
Ee as flow" is better than that of the equilibrium flow. Ya. B. 
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S/250/62/006/001/001/002 
1028/1218 


AUTHOR: _Anisimov, S. and K hodyko, Yu. V. 


TITLE: Convective diffusion in the boundary. layer in the case of flow inside an angle 
PERIODICAL: Akademiya nauk Belaruskay Doklady. v. 6, no. 1, 1962, 19-21 


TEXT: The flow in a dihedral angle formed by plane plates is considered, and the equations of convective 
diffusion in its boundary layer are solved exactly. The differential equation describing the distribution of the 
concentration c(x,y) 


v, Oc/Ox + v, dcfdy = D d@¢/dy? () 


is integrated, and its general solution is given. Two simple particular cases are indicated: a) for e(x,0) = co 
= const, ¢(x,y) = co; b) for ¢(x,0) = cox", e(xy) = cox Un 5 n)fu(O :n) where 4 = y/x \/Re/2x + no. 


ASSOCIATION: Institut fiziki AN BSSR (Institute of Physics of AS BSSR) 


PRESENTED: March 20, 1961 
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ABSTRACT: The conditions under which stationary temperature distri- | 
bution is possible in a medium containing temperature-dependent heat : 
sources i8 analyzed mathematically, with a particular aim of deter-~ 
mining the critical dimension of the region containing the heat 

sources (D), beyond which stationary temperature distribution becomes ~- 
impossible {thermal explosion becomes possible). The problem re-. , 
duces essentially to an investigation of the existence of a solution! 
of the boundary value problem At + qf(u) = 0 in the domain (D) with 
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u = Uy on the boundary of this domain. It ig shown that some re- 


sults can be obtained with the aid of known existence and uniqueness 
theorems for the solutions of integral equations. By way of an ex- 
ample a detailed analysis is made of the one-dimensional problem 

T! + q exp(-1/T) = 0; 0 <x <1 


T(1) = Tp, TH(0) = 0 


(T - temperature in units of activation energy E, q = Qt? /EK - dim- | 
ensionless parameter, in which k - thermal conductivity of the med- | 
ium, Q - intensity of heat release in the chemical reaction, and & 
~ dimension of the vessel) for which uniqueness and existence con- 
ditions are obtained. 'In conclusion the authors are grateful to 
M. A. Yel'yashevich and A. S. Kompaneyets for a discussion of some 
results of the present work,! Orig. art. has: 10 formulas and 1 
table. 
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diatomic molecule, vibration equilibrium, Boltzmann distribution, vibration energy 


‘ABSTRACT: On the assumption of rotational equilibrium, the effect of vibrational 


relaxation on the dissociation rate has been studied in diatomic molecules. The 
case of small deviations from vibrational equilibrium was considered, assuming & 
Boltzmann distribution for the vibrational degrees of freedom, with vemperature T! 


slightly different from the translational temperature T, or, for 4 * tet! /t 
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where &(7) “TH ecu’, and E, - arithmetic mean of vibrational energy in 
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“ITLE: The effects of intense light beams on metals { 


~vJRCE: Zhurnal tekhnicheskoy fiziki, v. 36, no.7, 1273-1284 


TOPIC TAGS: laser effect, metal melting, metal vaporizing, heat of sublimation 


ABSTRACT: The authors have investigated theoretically and experimentally the phen~ 
omena accompanying the disruption of metals by focused laser beams. |$1n the present | 
paper there is considered the case of a laser producing — approximately 
i millisec pulses, each consisting of a sequence of approximately 1 microsec spikes, i 
The phenomena accompanying disruption of metals by feiant laser pulses will bo discussed| 
in a future paper. In the theoretical nart of the paper, fluxes of 1012 to 10'S erg/em2; 
sec on an approximately 1 mm diameter spot are considered. It is shown that under 

theso conditions the transport of onorgy in tho motal by hoat conduction during the 

duration of a spike is nogligiblo, and the problem of the vaporization of tho metal is 
accordingly treated in one dimension. Formulas are derived, and curves are presented 
for different metals, relating the energy flux in the laser beam, the temperature of 
the metal surface, the orosion rato of the metal surfaco (i.e., the rate of increase 
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‘in the depth of the hole), and the velocity and pressure of the jet of metal 
itemperature of the metal surface is not equal to the boiling temperature, as was orro~ 
lneously assumed by J,F,Ready (J. Appl. Phys., 36, No.2, 462, 1965). The theorotical 
relations were tested by experiments on some 16 metals and alloys, using ncodyniun ° 
glass lasers producing up to 300 J pulses. The laser beam was focused with a lens onto 
the parallelepipedonical specimen and the disruptive process was recorded cinemat~ 
,ograpbically at 10° frames per sec. In most of the experiments a glass plate was 

| cemented to one face of the specimen and the laser beam was so directed parallel to the 
\glass-metal boundary that about half of the beam passed freely through the glass and 
the other half penetrated into the metal, vaporizing it. In those experiments the 
;process was photographed through the glass. The mass of metal removed by the laser 

| pulse was determined by weighing the specimen, and the impulse due to reaction of the 
metal vapor jet was measured. The experiments were in qualitative agreement with the 
theory, and quantitative agreement in order of magnitude was found. The authors feel 
that development of a more accurate theory would not be worthwhile, owing to the large . 
variations between different lasers. Three stages were distinguished in the disruption 
process: in the first stage She temperature of the metal surface increased at the rate 
of approximately 1029 degree/sec; in the second stage metad was vaporized from the 
specimen and a hole was formed in it; and in the third stage a pressure of 107 to 102 
atmospheres developed within the hole and a powerful jet of metal vapor issued from <t: 
at supersonic velocities. The ratio of the laser pulse energy to the mass of metal 
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lost by the Specimen was approximately equal to, but in most casus S50mowhat less than, | 
the heat of Sublimation of the metal, able mass of thu motal was ejected ag 
liquid, Orig. art. has: 9 formulas, 9 figures, and 2 tables, 
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TITLE: Some variational problems of the theory of thermal | explosions" | 


' SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. & » 1966, 150-151 


| 
q 
/ TOPIC TAGS: thermal explosion, variational problem, nonlinear differential equation, ! 
; approximation method 
: I 


| ABSTRACT: y ihe authors point out that most of the results obtained in Stationary theo-' 
ry of &hermal explosion pertains to symmetrical regions, in which the temperature dis-' 
tribution depends on a Single space coordinate, whereas practical problems deal with 
, WO or three independent variables, for which the nonlinear partial differential equa 
tions are difficult to solve without a tremendous amount of muncrical calculations. | 
it is shown, since the solutions of physical interest are only those corresponding ; 
to low temperatures, that the calculations can be simplified by approximating the exe | 
' ponential temperature dependence with a trinomial. Tne application of this approxim- 
tion to the variational solution of problems involving a cylinder of finite length, a, 
' rectangle, and a “parallelepiped show satisfactory agreement with results obtained by 
Ovners. Orig. art. has: 11 formulas. ee 
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‘ABSTRACT: The article presents an exact analytical solution for t 
Convective diffusion dn ¢ 


‘In the 


lected. the coordinate system is chosen as ; 
shown in the figure. With the usual assumptions of the theory of the boundary layor, |— 
the system of equations, which can be intograted, can be writtin in the form: 
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é on of xicc sulfate cakes. s M. Acishnoy.*. 
and A. R. Gur'ev. Tsvetaye Metal. 1939, No. 10-11, za ° 
12.—The sintering of cakes of lead sulfate from Cottret! 
Precipitator dust with coke, with or without addn, of Pb 
voncentrates, was studied. The first serics of expts, with 
sulfate cakes from Cottrell dust and coke showed that the 
oplioam results can be obtained by using coke in aimts. 
of 


34% of the wt. of the charge, and 15-20 em. thickness 
layer. The total S remaining in the Product is 0.8- 
1.7%, which indicates desulfurization of about 70-90%. 
The degree of decompn. of sulfate is about 109%, anid the 
products are Pb oxide and sulfide, and metallic Pb, Dur- 
ing the sintering, 310% of the Pb is reduced to metal. 
The av. vertical speed of the sintering process is 2.3 cm. 
per min, In the second series of expts. sulfate cake was 
mized with Pb concentrates and fluxes, and subjected to 
double roasting. In the first roasting O-8% of the Pb in 
the charge was reduced to metal and in the second 30% of 
the remainder, which is 33.8% of the total Ib in the 
charge. The first Product contains 3.3~4% and the final 
Product, 1.26% of the total S in the charge. The initial S 
content in the charge Is 7.58%. The vertical speed of 
toasting is 1.7 cm. per min. in the first acd 2.4 cm. per 
tnin, in the second stage. Sintering of materials contg. Po 
sulfate and reduciog smelting of the agglomerate can suc- 
cessfully compete with other methods of extn. of Pb from 
these mat 8. BLN. Danilof . 
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Determisation of Au and Ag In sulfide ores os pre- 
liminary sulfatization with strong H,SO,. S. M. Auiu- 
mov, Tsvetaaya Metal. 10, Eb rqlpat; pe Zente. 
$043, TE, 2710.--Many cupts. were cattont out with bffer- 
ent hinds of sulfide ares. The treatment with eaned. 
H,SO, required varying quautitus of acnd and diferent 
temps. in order to obtain complete decotpu. of the sal- 
fale, partivelarly with CusS and pytine ores. As a tule, 
good results were obtained by treating oft g. of ote can. 
contrate with 123-240 aat. of caned HSOL and heater fo 


400 400° in a muffe furnace for 40 30 ini. Then the 
gtay product was catd. with 400 imi. of 49% HYSO,. Fron 
the sola, Ag was pptd. by adding KCl and the Au was detd. 
in the residue. The final conciuvon drawn from the work 
és that the treatment with HySO, is advantageous, The 
fuasca in both Ag and Au are smaller than by the usual 
toethode ad dry assay and in the cid eas tine ane 
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SOV/149-58-6-6/19 
AUTHORS: ‘Anisimov, 8M. and Dashkov, N.P. (Deceased) 


TITLE: Roasting and Sintering of Zinc and Lead Concentrates in 
Oxygenrenriched Air (Obzhig i aglomeratsiya tsinkovogo 
i svintsovogo kontsentratov v atmosfere vozdukha, 
obogashchennogo kislorodom) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya. 
Metallurgiya, 1958, Nr 6, pp 49 - 63 (USSR) : 


ABSTRACT: The object of the investigations described in the present 
aper was to check the claims made by various workers 
Refs 1-5) who have stated that application of oxygen- 


enriched air for roasting zinc concentrates can increase 
the rate of oxidation, the degree of desulphurisation 
and the concentration of SO, in the exhaust gases, although 


this method of roasting when applied to lead concentrates, 
which form easily fusible mixtures, might cause diffi- 
culties in obtaining a completely roasted and desulphurised 
product. The experimental work was carried out in a ‘ 
laboratory apparatus for autogenous down-draught blast- 
roasting, shown in Figure 1, as follows: 1 =- oxygen 
Cardl/9 cylinder, 2 - pressure regulator, 3 - gas mixer provided 
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with a propeller, 4 - sintering vessel measuring 
20 x 20 cm and 50 cm high, with an effective hearth area 


of 120 on”, 5 - electric igniting device, 6 = two 
microgauges for measuring the flow of gases, 7 - dust 
chamber, 8 ~ suction pump capable of drawing 


150 m through 1 me of the hearth area per minute at the 
maximum vacuum of 390 mm H0 and 9 - electric motor. 


The oxygen content (up to 70%) of the gas mixture could 
be controlled within + 2% and was periodically checked by 
chemical analysis of the mixture and by the manometer 
readings. The quantity of air admitted to the gas mixer 
was controlled by varying the vacuum under the hearth. 
The weight of the charge varied between 14 and 30 ke. 
Before each experiment the charge was moistened and then 
. carefully mixed. A small quantity of roasted agglomerate 
placed on the grate served to support the charge, on top 
of which 30 g of coke and 200g of dry sawdust were placed 
Card2/9: to facilitate ignition. Gas permeability of the charge 
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was determined by measuring the rate of flow of the gas 
mixture on the entry side of the sintering vessel. The 
temperature of the charge and of the exhaust gases and the 
vacuum gauge and micro-manometer readings were recorded 
at least once a minute throughout each experiment. In 
each experiment three to twelve samples of the exhaust 
gases were analysed for the co, and oxygen contents. The 


charge was made up to dry zinc concentrate - 40 mesh size 
and partially roasted concentrate - 6 mesh size. The 
compositions of the concentrate (top line) and the 
partially roasted concentrate (bottom line) are given in 
a table on p 51 (in the latter case both the total sulphur 
content and the proportion of sulphur present in the form 
of sulphate are given). To obtain maximum gas permea-— 
bility, in the first series of experiments 8% of H,0 


was added to charge consisting of 85% calcine and 15% 
concentrate. After each experiment, a sample of the 
obtained calcine, crushed and screened through a 4 mm 
Card3/9 sieve was analysed for total sulphur content, sulphur 
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present as SO,, total zine and zinc soluble in a 10% 
solution of H560, - In the first stage of the investi- 


gation, the effect of the sulphur content of the charge, 
consisting of 14.5 to 29% concentrate and 85.5 to 71.0% 
calcine and forming a layer of 250 mm high, on the rate 

of roasting was studied. The results of some experiments 
are given in Table l (top for air roasting, bottom for 
roasting in oxygen~enriched air), and in Figures 2 and 3. 
The time dependence of the basic parameters of the 
sintering process in experiments Nr 63 (without added 
oxygen) and Nr 58 (oxygen-enriched air) is shown in Figures 
2 and 3, respectively. The scales of these diagrams (from 
left to right) are # follows: flowmeter readings in 

mm HA0; vacuum in mm H50}; the temperature of the 


gxhaust gases in %, the temperature of the charge in 

C. In the next series of experiments, in which the 
sulphur content of the charge remained constant and equal 
to 5% (corresponding to a content of concentrate of 15%), 
the effect of the thickness of the layer of the charge and 
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of the variation of the oxygen content of the gas mixture 
were studied. The results of these experiments are given 
in Table 2 (top part - variable thickness of the charge 
layer, bottom part - variable oxygen content of the gas 
mixture). In the next series of experimettts, the effect 
of the oxygen content in the gas mixture and of the rate 
of flow of the mixture was examined, the other conditions 
being: the concentrate content of the charge - 14 to 15%; 
the thickness of the charge layer - 350 mm in experiments 
with air and 250 mm in experiments with oxygen/air mixture. 
The data are given in Table 4. 

The variation of the main parameters of the roasting 
process during experiments Nrs 31 and 51 is shown in 
Figures 4 and 5, respectively. The scales are the same as 
those in Figures 2 and 3 with the exception that the curves 
shown in Figure 4 do not include a graph of the variation 
of the temperature of the charge. The charge used in 
experiments comprising the next stage of the investigation 
consisted of 10 to 18% concentrate, 40 to 32% partially 
roasted product and 50% calcine when roasting was done in 
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air, and 10% concentrate, 40% partially roasted product, 
and 50% calcine when roasting in an air/oxygen mixture. 
In both cases, 10 to 12% H,0 was added to the charge and 


the thickness of the charge layer in all the experiments 
was 200 mm. The results of these experiments are given 

in Table 4. 

Finally, roasting and sintering of lead concentrates were 
studied, using both air, and air/oxygen mixture. Materials 
used in these experiments included lead concentrate 
containing 69.1% Pb, iron ore with 64.0% Fe, quartz with 
94.7% S10, and limestone containing 50% Gad. Roasting and 


sintering were carried out in two stages. The charge used 
in the first stage consisted of: 100 kg concentrate, 

14.7 kg iron ore, 10.6 kg quartz, 13.7 limestone and O to 
40% sintered agglomerate. The quantity of fluxes used was 
calculated to give a slag containing 24% 8i0,, 34% FeO, 


16% CaO and 14% ZnO. The charge without the sintered 
agglomerate contained 50% Pb, 11% S in the form of sulphide 
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and 7% ae The charge used for the second roast consisted 
of the pfoduct of the first operation crushed to -6 mm 

size and contained 4 to 6% moisture, The thickness of 

the charge layer in the first and in the second stages of .. 
the process was 200 and 300 to 325 mm, respectively. The 
results of the experiments are given in Table 5. 

It is stated in the conclusions that: 

1) the results of aperiment on single~stage roasting 

of zinc concentrate with recirculation of the calcine 
carried out in air and air/oxygen mixture showed that, 
other conditions being equal, the mte of roasting and, 
consequently, the output per unit hearth area increased 

in proportion to the increase pf the oxygen content of the 
air/gas mixture. Application of the air/oxygen mixture 
increased the degree of desulphurisation of the concentrate 
and correspondingly decreased the sulphur content of the 
final product. Calcine was obtained under these conditions 
which, even when the sulphur-rich fines had not been 
separated, contained as little as 0.12 to 0.4% 5S; 

2) the higher the quantity of air or the air/oxygen 
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mixture blown through the charge per unit time, the higher 
was the rate of roasting. 

3) when the sulphur content of the charge roasted in air 
exceeded 5 to 6%, the temperature attained by the charge 
during roasting and the rate of poasting increased, a large 
quantity of ZnO crystals was formed, premature fusion of 
the charge occurred and alcine with a high S content was 
obtained. Although the oxidising reaction was even more 
intensive when an air/oxygen mixture was used, the calcine 
produced under these conditions had a low S content, did 
not contain ZnO crystals and had good mechanical strength; 
4) application of the air/oxygen mixture resulted in an 
increase of the 50, content of the exhaust gases. (Better 


utilisation of the oxygen could be obtained if the exhaust 
gases with low contentration of SO, were re-circulated.); 
5) although the cadmium and lead fontens of the calcine 
roasted in air/oxygen mixtures wene very low owing to more 
intensive volatilisation of these impurities, the losses 
of zinc under these conditions, due to volatilisation, did 
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not exceed 1 to 2% and were not higher than those occurring 
during roasting in air. 

6) In comparison with two-stage roasting, the one-stage 
process gives more uniformly roasted and sintered product, 
increases the output of the hearth reckoned in wight of 
Zn8 treated per unit hearth area per unit time. 

7) Application of air/oxygen mixture for roasting Pb-rich 
concentrates did not increase the rate of burning owing to 
the fact that these concentrates tend to fuse at com- 
paratively low temperatures. 


There are 5 figures, 5 tables and 11 references, 7 of 
which are Soviet, 3 English and 1 German. 


ASSOCIATION: Severokavkazskiy gornometallurgicheskiy intitut. 
Kafedra metallurgii tyazhelykh tsvetnykh metallov 
(North Caucasian Institute of Mining and Metallurgy. 
. Chair of Heavy Non-ferrous Metals) 
SUBMITTED: June 9, 1958 
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ROZHKOV, P.J., laureat Stalinskoy premii, otv.red.; PSHSNITSYN, N.£., 
retsenzent; ZVYAGINTSEV, 0.Ye., prof., doktor khim. nauk, 
retsenzent; PRILEZHAYEVA, N.A., prof., doktor fiz.nauk, retsen- 
gent; ANISIMOV, S.M., prof., reds; SHULAKOV, P.G., red.; SEMENOVA, 
N.Ya., rede; GUI'KOV, A.D,, reds; DOLGIKH, V.I., red.; KAMAYEVA, 
O.M., red.izd-va; ISLENT'YEVA, P.G., tokhn.red. 


(Methods of analyzing platinum metals} Metody analiza platinovykh 
metallov, zolota i serebra; sbornik nauchnykh trudov. Moskva, 
Gos,nauchno-tekhn.izd-vo lit-ry po chernoi i tavetnoi motallurgii, 
1960, 256 p. (MIRA 13:9) 


1. Russia (1917- R.S.F.S.R.) Krasnoyarskiy ekonomicheskiy admi- 


nistrativnyy rayon. Sovet narodnogo khozyaystva. 2, Chien-kor- 
respondent AN SSSR (for Pshenitsyn). 
(Platinum-~Analysis) (Gold~-Analysis) 
(Silver--Analysis) 
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Drying granulated concentrates and sinter cake by the suction 
of preheated air. Izv.vys.ucheb.zav.; tsvet.met. 3 noe2274~79 
160. (MIRA 1534) 


1. Severokavkazskiy gornometallurgicheskiy institut, kafedra 
metallurgii tyazhelykh metallov. 
{Ore dressing) (Sintering) 
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SERIKOV, Zeke} ~ANISINOV, SH. 


Alkali-sulfide method for the treatment of flue dust in lead 


refineries. Isv. vys. uched. zav.; tavet. met, 3 no. 6:65—73 
160. (HIRA 14:1) 


1.&Werokavkazekiy gornometallurgicheskiy institut. Kafedra 
metallurgii blagorodnykh i redkikh metallov. 
(Lead--Metallurgy ) (Fly ash) 
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AUTHORS: Anisimov, §.m., gaval'skiy, S.L., Osipov, A.P. 


TITLE: The Separation of Selenium and Tellurium From Platinum Metals in 
the Form of Trivalent Ferric Selenite and Tellurite 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Tsvetnaya metallurgiy4, 
1961, No. 1, pp. 101 - 105 


TEXT: A method for the separation cf selenium and tellurium from platinum 
metals used in analytical practice is pased on their joint precipitation with fer- 
ric hydroxide (Ref. 1). This method was tested and described by M.F, Proshkovich 
and P.V, Faleyev (Ref, 2). The control of the full separation of selenium ard 
tellurium from platinum metals would be facilitated and simplified, if there were 
data available on the solubility of trivalent ferric selenites and tellurites in 
hydrochloric acid solutions et different acidities and temperatures, and on the 
effect of ammonium chlorides on their solubility. If in hydrochloric acid solu- 
tions, containing tetravalent tellurium and trivalent iron, the amount of the lat- 
ter is not sufficient to form ferric tellurite, tellurium dioxide may be precipi- 
tated if the solutions are neutralized, To pring about tellurium separation in 
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The Separation of Selenium and Tellurium Prom Platinum Metals in the Form of Tri- 
valent Ferric Selenite and Tellurite 


the form of dioxide, the optimum pH value must be known at which its speeded up 
precipitation and the effect of ammonium chloride take place, Eventuaily, to ob. 
tain ferric selenite and tellurite precipitates, enriched with selenium and tel- 
lurium, the pH values must be selected, at which not only the coprecipitation of 
platinum metals but also that of some impurities (iron) can be prevented, The 
aforementioned preblems were studied by the authors with the participation of 
Engineer K.S. Perel'muter, Ferric selenite was prepared by the interaction of 


ferric sulfate and sodium selenite by a method given in Reference 45, according to 

which the precipitate has a constant composition with a Fe:Se molar ratio corres-~ 

ponding to Feo(Se dye The composition of the dry precipitate of Fe selenite ob- 
ry 


tained is expresse the formulae Feo(Se0 ja. 3H20. Ferric tellurite was pre- 
pared by the interaction of 0,1 n, solution’ of sodium tellurite (pH = 1,1) with 
0.3 n, solution of ferric sulfate, The molar Fe:Te ratio exceeded 2 - 3 times the 
stoichiometric ratio of these elements in the formula Feo(TeOs , The composition 
of the dry precipitate is expressed by the formula Feo(Te03) , Ho0, The solubili- 
ty of selenite and tellurite of trivalent iron was studied at 19, 4O and 70°C in 
hydrochloric acid solutions with pH = 1; 1.5; 2.0 and 2,5 and also in HCl solu- 
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valent Ferric Selenite and Tellurite 


tions containing 10% NH, Cl with pH = 1 and 2.5, at 19%, 


It was found that the 


solubility of ferric tellurites and selenites decreased with a lower acidity of 


the solutions; 


it was higher in HCl solutions with 10% ammonium chlorides, At 


elevated temperatures in HCl solutions with PH = 1, a@ slight increase of trivalent 


ferric selenite and tellurite Solubility takes place, 
PH 1,5, 2,0 and 2.5, the Te, Se ; Fe ratio increases, 


In saturated solutions with 
To investigate the stabili- 


ty of HCl solutions of tetravalent tellurium, two initial solutions were prepared 


by dissolving TeO, in HCi, 


mg/ml Te; 
to 0,5, 


The former had a pi value of 0.85 and contained 0.98 
the latter contained 2 mg/ml Te and 50 g/l NH,Cl with a pH value equal 
It was found that the precipitation of tellurium dioxide from HCl solu- 


tions of tetravalent tellurium proceeded already at a pH value of 0.5 and attained 
& maximum rate at pH «= 5.3 - 5.4. The precipitation of tellurites and selenites 
of trivalent iron from HCl Solutions containing free HCl, NHy,Cl and ammoniates 

of platinum, palladium rhodium, ruthenium, iridium was investigated at their neu- 


tralization with scda, 
Fe ~ 708; Pd . 69: 
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The initial solution was composed of Se - 665; 
Pt - 40; Re - 50; Ru - 2%, and Ir - 30 (mg/l), 


Te ~ 766; 
The results 
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obtained show that optimum conditi 
S€lenite are PH values of 23-2 

metric amount, Under these condi 

Selenium extraction 95.4, 

ed out of Solutions, at a 

Palladium, and 59 &/t rh 4.6 and 5,1¢ 

in the initial S0lution, ontained 

and iridium, There are 2 


ASSOCIATIONS: Severckavkazskiy Sornometallurgicheskiy institut (North Caucasian 
Institute of mini % and Metallurgy), Kafedra metallurgzi tyazhelykh 


tsvetnykh metallov {Department of Metallurgy of Heavy Non-Ferrous 
Metals) 
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ANISIMOV, SMe; NEKRASOV, B-De; PETRENKO, V.I. 
Stage flotation of unyielding gold-bearing oreSe Izv. vys. ucheb. 
zav.; tsvet. met. 5 noe2:50-55 ‘62. (MIRA 25:3) 


1. Severokavkazskiy gornometallurgicheskiy institut, kafedra 


metallurgii redkikh i blagorodnykh metallov. 
(Gold ores) (Flotation) 
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ANISI MOY. 3 2g PETEENKO, VI, 


Pohovier and separation of impurities during thn thermal 
Ciseoclation of silver nitrate. Izv, vys. ucheb. 2av.; tavet, 
met, 8 no.5:61-65 '65, (MIRA 18:10) 


1, Saverckavkagakty pornometallurgicheskiy institut, kafedra 
metajlurgii blagorodnykh 1 redkikh metallov, 
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ANISIMOV, S.M.; SVISTUNOV, N.V.3 ASTAKHOVA, Ye.P. 


Gold flotation out of pure quartz pansy ores. TSvet. met. 38 
no.l1:45-50 N 165. (MIRA 18: 11) 
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ANISIHOY, S.8. inth.; DARAGAN-SUSHCHOV, V.I., inzh. 


New pudiometers, Bezop. truda v prom. 2 no,11t25~27 W158. (MIRA 11:11) 
(Eudiometer) (Ultrasonic waves--Industrial applications ) 
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AUTHORS: Anisimov, 5S. 5+) and Daragan-Sushchov, V. I. 
TITLE: New Method of Determining Atmospheric Pollution With Dust 


PERIODICAL: Gornyy zhurnal, 1960, No. 6, p- 74 


TEXT: From 1957 - 1959, the Tsentral'naya nauchno-issledovatel'skaya 
laboratoriya (TsNIL) Gosgorteklnadzora (Central Scientific Research 
Laboratory (TsNIL) of the Gosgortekhnadzor) developed a dust counter which 
is based on the capability of the acoustic field of changing its parameters 
in dependence on the change of physical constants of the air investigat:- 
An acoustic field is formed in the production of elastic vibrations by *: 
respective sound or ultrasound vibrator in the direction of the analogceu. 
receiver in the gas medium investigated. If the distance between vibrator 
and receiver is equal to a/2 (half wave) or its multiple, a "standing 
wave" is formed. This state is caused by the physical atmospheric state, 
the frequency of elastic vibrations, the distance between vibrator and 
receiver, and corresponds to the maximum energy output on the receiver 
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New Method of Determining Atmospheric 8/127 60/000/006/007/007 
Pollution With Dus¢ BO12 /B054 
high Sensitivity of the device. Work is being done at present to Simplify 


the design, increase the dependability, and reduce the Weight of the 
device, 


ASSOCIATION: Tsentral'naya nauchno-issledovatel'skaya laboratoriya 
hnadzora RSFSR (Central Scientific Research 
Laboratory of the Gosgortekhnadzor RSFSR) 
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24. \app 2208, Ibo, 47 O20 74ers 
AUTHORS: Daragan-Sushchov, V. I. and Anisimov, S. S, 


TITLE; An Acoustic Method of Gas Analysis 


PERIODICAL: Zavodakaya laboratoriya, 1960, Vol. 26, No. 12, 
1368-1369 


TEXT: From the various methods basing upon the measurement of acoustic 
quantities, the authors chose the measurement of the change in the 
propagation velocity of acoustic oscillations in aix under atmospherio 
Conditions as depending on the change of the density of the gas-air mediun 
effected by various impurities (especially CH,). The physical basis of 


the method is the fact that the propagation rate of sound in a gas mixture 
is between the respective rates in the pure gases. The velocity of sound 


Va Y(p7e) ’ 


where y is the ratio of the individual specific heats, p the gas pressure, 
and 9 the density. With a sound source emitting sound waves in the direc-~ 
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in a gas is expressed by the equation 
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An Acoustic Method of Gas Analysis 8/032/60/026/012/011/036 
B020/B056 


tion of the surface of the receiver which is located at a distanoe d from 
the sound generator, the relation t, = a/V, holds for the time required 


by the soun’ to cover this distance, where v, is the propagation rate of 


sound in the gas mixture. If another gas is used, the propagation rate 


is V,, and in that case the relation t, = d/V, holds for t,, and the 


relation At = t, - t, » a(1/V, - 1/V,) for the difference in time, where 


the difference in time is expressed as the phase angle between the trans- 
mitted and the received signal by the relation 0 = 2nfAt «= 2enfd(1/V,-1/V,), 


where f denotes the oscillation frequency. The method used for measuring 
the phase shift is sensitive to small concentrations of the gas impurities. 
The device constructed consists of an oscillation transmitter and a receiver 
of pecgeste oscillations made of piezoceramios, which are both located in 

a 5 cm’ chamber. By means of an electron generator, a voltage having 

a frequency of 165 kops ia applied to the transmitter. The electric signal 
is transformed into elastic oscillations of the same frequency, whioh 
cause an electric signal on the surfaoe of the receiver element; this 
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An Acoustic Method of Gas Analysis 8/032, ../026/012/011/036 
BO020, 19.5 


signal is amplified and transmitted to an indicator. st a distance of 

a/2 between transmitter and receiver, a standing wave is formed, whereby 
the maximum e.m.f. on the surface of the receiver is generated. By chang- 
ing the composition of the gas mixture, the density of the gas medium and 
thus also the wave length is changed. This leads to a change in the signal 
phase, and to a decrease of the energy in the receiver. The scale may be 
calibrated in percents of the measured gas. The block diagram of the ultra- 
sonic gas analyzer is shown in the figure. The electrical part of the de- 
vice consists of semiconductor triodes 66 (P6B) and is fed by the ele- 
ments OP-4 (OR-4). Several variants of this device are described. There 
is 1 figure. 


ASSOCIATION: Tsentral'naya nauchno~issledovatel'skaya laboratoriya Gos~ 
gortekhnadzora RSFSR (Central Scientific Research Laboratory 
of the State Technical Inspection of Mining of RSFSR) 
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nets, Pe Ma US Ti Need With 
“Practical® problems included in N.Rybkin's books of problems. 
Mat. v shkole no.6:74-75 H-D '54, (MLBA 7:11) 
(Rybkin, Nikolai Aleksandrovich) (Geometry--Problens, 
exercises, etc. ) 
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GLAZKCV, Aleksandr Nikolayevich, inzh.; PARFENOV, Afanasiy Nikolayevich, 
kand. tekhn. nauk; Prinimal uchastiye ANISIMO » inzh.3 
VRONSKIY, L.N., ved. red.; VORONOA, V.V., tekhn. red. 


[Electric equipment for petroleum and gas refineries JElektro- 
oborudovanie neftegazopererabatyvaiushchikh zavodov. Moskva, 
Gostoptekhizdat, 1962 . 343 p. (MIRA 16:1) 
(Petroleum refineries--Electric equipment) 
(Automatic control) 
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ANISIMOV, V. (Borisoglebsak). 
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Activities of the mathematical section of the Methodological Association for 
the schools of Borisoglebsk. Mat.v shkole no.5:87 S-O '53. (MLBA 6:9) 
(Hathematics--Study and teaching) 
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